Flow separation at supersonic and hypersonic speeds is known to have strong effects on the local heat transfer rates to body surfaces particularly in the reattachment zone. In general, it was found that heat transfer rates are decreased in the "dead water" zone and increased in the reattachment zone in comparison with the flat plate heat transfer rates under similar flow conditions. The net increase or decrease of the heat transfer in the separated flow as a whole is not easily determined. In many cases the increase in the heat transfer in the reattachment zone is much greater than the corresponding reduction found in the "dead water" zone In many practical applications, however, the important parameters are the value of the maximum he* transfer rate and the location of his "hot" spot in the reattachment zone.
For the past several years, heat transfer rates in separated flows have been studied in this laboratory. It is the purpose of this paper to summarize some of the more significant results of these studies, to compare the results with other published measurements and to discuss the main parameters affecting the local heat transfer rates in separated flow including also reference to the analytical studies.
The measurements on which this paper is based were made in the supersonic high enthalpy flow in a 3" 
An analytical evaluation of the laminar heat transfer variation behind a two-dimensional backward facing step was presented in Ref. 13 . This study uses the formulation of the integral conservation equations for evaluation of the heat transfer rate distribution. The calculated heat transfer rates show a growth of a peak in heat transfer in the reattachment zone at increasing Reynolds numbers. In most of the experimental data such a peak is indeed detected.
The results of the analytical calculation and those obtained in shock tube and wind tunnel measurements will be discussed in this paper. The shock tube measurements will be presented first, followed by a discussion of the other measurements and the calculation.
II. THE EXPERIMENTAL APPARATUS 1. The 3" x 3" Shock Tube
The experiments described herein were performed in the 3" x 3" shock tube of the Aerodynamic Laboratory of the Technion's Department of Aeronautical
Engineering. The shock tube has a 3 inch diameter 2 meters long high pressure section and a 7 meters long 3" x 3" square low pressure section. This tube is also used to operate a 10" x 12" shock tunnel nozzle. During testing the low pressure section is evacuated to the pressure level required by the test conditions (minimum pressure is approximately 0.7 mm Hg, absolute), the test gas is air in all cases. The driver gas in then introduced to the high pressure 
IV. UliAT TRANSFER MEASUREMENTS IN THE SMOCK TUBE EXPERIMENTS
The heat transfer rate measured at each gage position is presented in terms Therefore, the inverse relation between the maximum heat transfer at reattachment and the distance between the separation point to the position of this peak is physically plausible. Such a relation is evident from the data collected in Fig.   10 , Some of these hypotheses are in agreement with the results of an analytical calculation of Reference 13 which will be presented.
VI o COMPARISON OF THE EXPERIMENTAL DATA WITH A CALCULATION OF THE HEAT TRANSFFR RATE BEHIND THE TWO DIMENSIONAL STEP.
A method based on the use of the integral conservation equations for the calculation of heat transfer distribution behind a two dimensional backward 
The mass correlation function
and the friction correlation function
The pressure distribution behind a two dimensional Kid. icing step was measured and can be approximated in a simplified -""orm as shown • ■> Fig. 13 .
Using this pressure variation and the correlation functions presented in Fig.   12 , the heat transfer variation behind a backward facing step can be calculated.
The results obtained in Ref. 
